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151, METHOD FOR FORMING INSULATION LAYER ON SEMICONDUCTOR 
SURFACE 

(ID f.0-173867 (A) (43) 7.9.1985 <19) JP 

r »D No. 59-20061 (22) 8.2.1984 

< : D NIPPON DENSHIN DENWA KOSHA (72) SHINICHI OOFUJI 
( 51) Int. CP. H01L27/04.H01L21/316 

PURPOSE: To enable the reduction in leakage current by a method where rn a. 
tantalum oxide is formed as a desired insulation layer by heating oxidation in 
an atmosphere of oxygen gas after- a tantalum film' is deposited directly, on the 
semiconductor surface itvan atmosphere containing hydrogen gas or via- insula-, 
lion layer adhered previously. 

CONSTITUTION: After an interelement isolation Si 'oxide film and the like, are 
formed on the part other than the capacit.br-forming part on the surface of an 
Si substrate 1, the Si oxide layer in the; capacitor-forming part is removed,, thus, 
exposing a clean Si surface. Next, a Ta film about 200 A thick^is deposited by. 
sputtering Ta as the target in an atmosphere of Ar-Hv mixed .gas a6.i,3xl0 -2 .. 
Torr. Otherwise, the film can be deposited by using electron <beam evaporation 
in an atmosphere of hydrogen gas. under a pressure of-10."^r-J0" 4 ToFr.'There-. 
after, a/^Os/filni 2 of about' 400 A thick is produced out of the Ta film by 
thermal' oxidation at a temperature of 350"C -600*C in an atmosphere of oxygen, 
gas at latm. Then, A/ is evaporated by resistance heating evaporation and proc- 
essed by etching \nto J an A/ electrode 3." ,.n 
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(11) 60-173868 (A) ; («)■ 7.9.1885, i\9) JP- ' ' ' ' ; ' , t 
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(7i) TOSHIBA K.K/. (72) AKIRA CHI YOUKAI ''-•-■■■■■'*,• - v v : -: <\ 
(51) Int. CP. H01L27/04 t H01L21/316/yiI01G-l/lp : 

PURPOSE: To obtain good-quality oxide films of high dielectric constant as trie 
insulation films of MIS capacitors by a, method wherein a layer containing a 
metal serving as the base of an oxide, film and silicon : is formed on. the first, 
electrode, and the oxide film is formed by heat-'treattng this layer in an oxidiz- 
ing atmosphere; further, the second electrode is provided on this. oxide film. 

CONSTITUTION: Tantalum as the metal serving as the base of the oxide film of 
high dielectric constantand silicon 2 are. adhered on the, surface of a P type Si 
substrate 1 to a thickness approx. 200 A by electron beam evaporation. In this 
case, the ratio of atomic weights of both substances is. set at e.g. 1:0.5. Insula- 
tion films 3 and 4 are formed by oxidizing it in dry oxygen at 900*C. Further,' 
aluminum is deposited as a gate electrode by sputtering, and the upper elec- 
trode 5 is obtained by patterning that electrode; accordingly, a capacitor of 
desired size is obtained. As the metal serving as the base of the oxide film 3 of 
high dielectric constant, niobium or titanium can be used besides tantalum or 
can be adhered in the form of its oxide. From the view of characteristics, it is 
preferable that the silicon is smaller than the metal in the ratio of atomic 
weight. 
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(54) SEMICONDUCTOR 1C DEVICE 

(11) 60-173869 (A) (43) 7.9.1985 (19) JP 

(21) Appl. No. 59-16961 (22) : 3.2.198-1 

(71) NIPPON DENSHIN DENWA KOSHA <72> TETSITADA SAKURAI(l) 
(51) hit; CP. H01L27/06,H01L21;7li.MOIL29.0(i 

PURPOSE: To improve the integration decree by a method wherein the insulation film 
under a field plate electrode, a high withstand voltage element, is formed thinly in the 
neighborhood of the first P-N junction and thickly in the periphery, and the second 
P-N junction is split in a specific number, thus making the depths of P-N junction of 
the high withstand voltage clement and a low withstand voltage element almost equal. 

CONSTITUTION: The insulation film <S' under the field plate electrode 10a, the high 
withstand voltage element, is formed thinly in the neighborhood of the first P-N junc- 
tion 12' and thickly in the periphery; besides, the second P-N junction 14' is m-split into 
Sn/mgS L (where, S t , is the junction area of the .second P-N junction 14', the high 
withstand voltage element; S L is the junction area of the second P-N junction 15', the 
low withstand voltage element; (m) is a natural number), thus making the depths of 
P-N junction of the high and low withstand voltage elements almost equal. In other 
words, the element that needs the characteristic of high withstand voltage is provided 
with local stepwise differences in such a manner that the insulating protection film 8' 
under the field plate electrode H)a becomes thinner in the P-N junction and thicker in 
the periphery of a corresponding field plate electrode 10. Further, the third semiconduc- 
tor region 6 as the cathode of the second P-N junction 14' of the P-N -P-N element C 
is provided by splitting. 
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